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Abstract 

Objective: Bipolar disorder is associated with high risk of self-harm and suicide. We wanted to investigate risk factors for 
attempted suicide in bipolar patients. 

Method:lU\s was a cohort study of 6086 bipolar patients (60% women) registered in the Swedish National Quality Register 
for Bipolar Disorder 2004-2011 and followed-up annually 2005-2012. Logistic regression was used to calculate adjusted 
odds ratios for fatal or non-fatal attempted suicide during follow-up. 

Results: RecevA affective episodes predicted attempted suicide during follow-up (men: odds ratio = 3.63, 95% CI = 1.76-7.51; 
women: odds ratio = 2.81, 95% CI = 1.78-4.44), as did previous suicide attempts (men: odds ratio = 3.93, 95% CI = 2.48-6.24; 
women: odds ratio = 4.24, 95% CI = 3.06-5.88) and recent psychiatric inpatient care (men: odds ratio = 3.57, 95% CI = 1.59- 
8,01; women: odds ratio = 2.68, 95% CI = 1.60-4.50). Further, those with many lifetime depressive episodes were more likely 
to attempt suicide. Comorbid substance use disorder was a predictor in men; many lifetime mixed episodes, early onset of 
mental disorder, personality disorder, and social problems related to the primary group were predictors in women. 

Conclusion: Ihe principal clinical implication of the present study is to pay attention to the risk of suicidal behaviour in 
bipolar patients with depressive features and more severe or unstable forms of the disorder. 
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Introduction 

Several risk factors for suicidal behaviour have been identified, 
including mental disorder, history of suicidal behaviour, aggression 
or impulsivity, family history of suicidal behaviour, social isolation, 
marital problems, work problems, and poor physical health [1-5]. 
Among common mental disorders, bipolar affective disorder 
implies a particular risk of both non-fatal self-harm and completed 
suicide [6,7]. Bipolar disorder is characterized by manic and 
depressive (including mixed) episodes of varying severity; it is a 
serious and often disabling mood disorder associated with reduced 
life expectancy [8,9] . A review has estimated the risk of suicide in 
bipolar patients to be 20-30 times higher than that of the general 
population [10]. The risk is greater among those who have been 
admitted to inpatient care due to bipolar disorder [1 1] and 
especially high in bipolar patients admitted to inpatient care after 
attempted suicide [12]. Recent studies from Denmark [13] and the 
UK [14] included bipolar outpatients as well as inpatients. These 
studies show that the risk of suicide in bipolar disorder, though 
high, has probably been often overestimated due to a focus on 
more severely ill, hospital-treated, patients. The Danish study 



found 5% suicides among the women and 8% among the men in 
those with bipolar disorder in a long-term follow-up of patients 
after psychiatric contact [13]. The lifetime prevalence of 
attempted suicide in bipolar patients has been estimated to 34% 
in women and 19% in men [15]. 

Generally, the patterns of suicidal behaviour vary between the 
genders, with higher rates of attempted suicide in women and 
higher rates of completed suicide in men [3]. These gender 
dilferences in suicidal behaviour may, however, be less pro- 
nounced in subjects with bipolar disorder [6]. Reviews have found 
specific risk factors for suicidal behaviour in bipolar disorder, for 
instance early onset of the disorder [6,16]. Also, it has been 
suggested that the risk of suicide is higher in a bipolar type 2 than 
in type 1 disorder [17,18]. To date it has proven difficult to assess 
the relative weight of individual risk factors [19]. 

More detailed knowledge of risk factors in this high-risk group 
may inform suicide preventive measures. Clinical studies often 
investigate samples of limited size and are thus underpowered for 
the purpose. On the other hand, previous studies based on large 
national patient registers have sufTicient statistical power but lack 
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comprehensive clinical data. The Swedish national quality register 
for bipolar disorder contains detailed clinical data for a large 
number of patients and may thus provide information necessary 
for comparing clinical risk factors [20] . 

We wanted to study risk factors for attempted suicide in bipolar 
disorder with clinical data from a patient sample large enough for 
comparisons of weight or severity of risk factors. Our hypotheses 
were that recent affective episodes, recent psychiatric inpatient 
care, early onset of psychiatric problems, family history of affective 
disorder, comorbidity, complicating social factors, and violent 
behaviour predict suicide attempts in bipolar patients, and also 
that risks of attempted suicide differ between subtypes of bipolar 
disorder. 

Material and Methods 

Ethics statement 

Ethical approval was obtained from the Gothenburg Regional 
Ethics Committee (294-11). 

Data source and sample 

This was a national cohort study using clinical data from the 
Swedish National Quality Register for Bipolar Disorder (BipolaR). 
BipolaR is one of several somatic and psychiatric national quality 
assurance registers established in the Swedish health care system in 
recent decades [21,22]. It contains detailed individual data for 
patients diagnosed with bipolar disorder type 1 (ICD-10 codes 
F30.1-30.9, F31.()-31.7), type 2 (F31.8), NOS (not otherwise 
specified) (F31.9), or schizoaffecti\(; disorder of bipolar type 
(F25.0). The register comprises a large number of variables with 
data on psychiatric and somatic morbidity (including comorbidity) 
as well as anamnestic and social factors. The register includes both 
patients treated exclusively in outpatient care and others with 
more severe forms of the disorder requiring hospital treatment. 
Data on each patient are recorded in the register at a first 
registration; additional data on the individuals are then collected 
at continuous annual follow-ups. Participation in the register is 
voluntary for patients and clinicians. The data are collected by 
psychiatrists and staff specifically trained in the diagnosis and 
treatment of bipolar disorder and with access to all clinical data of 
each patient. Consequendy, both the data quality in general and 
the validity of bipolar diagnoses in the BipolaR are likely to In- 
high. More details about the register have been described 
elsewhere [20]. 

The study population was 6086 bipolar patients registered in the 
BipolaR 2004-2011 and foUowed-up annually 2005-2012; the 
mean total follow-up time was 2.4 years (SD = 1.3). The cohort 
consisted of 2408 men and 3678 women, mean age 49.3 years 
(SD= 12.8) and 48.3 years (SD= 13.0), respectively. Data were 
extracted in December 2012. 

Variables and statistical analyses 

The outcome variable was attempted suicide during follow-up, 
as registered in the BipolaR and defined as one or more fatal or 
non-fatal suicide attempts during the year before each annual 
follow-up date. The definition of attempted suicide in the BipolaR 

corresponds to the ICD-10 catc'gor)' Intentional self-harm (codes 
X60-84). Bivariate analyses of the following explanatory variables 
registered at baseline were conducted in two-by-two tables with 
the chi-square test and Fisher's exact test: previous suicide 
attempts (lifetime), bipolar disorder subtype (type 1, type 2, 
NOS, and schizoaffective disorder of affective type), affective 
episodes during the year before baseline, many (4+) specified 
lifetime affective episodes (depressive, hypomanic, manic, or 



mixed), family history of affective disorder (bipolar disorder, 
unipolar disorder, or dysthymia in first-degree relatives), psychi- 
atric inpatient care during the year before baseline (any mental 
disorder), early onset of psychiatric problems (before 18 years of 
age; any mental disorder), psychiatric comorbidity, complicating 
somatic disorder (e.g., illness, injury, or poisoning), complicating 
social factors (i.e., family-, work-, or economy-related), and violent 
behaviour (directed towards other people). The explanatory 
variables that predicted attempted suicide in the bivariate analyses 
were included in a multiple logistic regression model, together with 
the potential confounder age. Adjusted odds ratios with 95% 
confidence interval (95% CI) were computed. A second multiple 
logistic regression model was used to analyse subcategories of 
compficating social factors. This model was similar to the first one, 
but included social factors related to the primary group, social 
environment, school, work, housing, economy, healthcare, or 
criminal behaviour. Previous suicide attempts may be on the 
causal pathway from the other studied risk factors; therefore, this 
variable was only treated as an explanatory variable and not as a 
covariate to be adjusted for. Further, the generally important 
variables of functional level and educational level could both be on 
the causal pathway from bipolar disorder to suicidal behaviour. 
Therefore, these variables were not regarded as potential 
confounders and were not included in multiple regression models. 
In BipolaR, the variables of comorbid somatic disorder and social 
factors are specifically defined as factors with a potentially 
complicating effect on psychiatric treatment. The comorbid 
psychiatric conditions studied were substance use disorder (ICD- 
10 codes FlO-19; F55), nonorganic psychoses (F20-29 except 
F25.0; F53.1), anxiety disorders (F40-48; F62), eating disorders 
(F50), and personality disorders (F60-F61; F68.8). The results were 
stratified by gender, except when gender was used as an 
explanatory' variable. Data for the following variables were only 
available for subsets of the cohort: recent psychiatric inpatient care 
(n = 2094), early onset of psychiatric problems (n = 3704), family 
history of affective disorder (n — 3348), and violent behaviour 
(n = 3912). SPSS (version 22.0) was used for all statistical analyses. 

Results 

Table 1 (men) and Table 2 (women) show descriptive and 
bivariate statistics as well as odds ratios from the multiple logistic 
regressions for attempted suicide during follow-up. Thirteen fatal 
and 338 non-fatal suicide attempts occurred during follow-up (data 
not shown in table). The proportion of attempted suicide during 
follow-up was significantiy higher in women than in men (6.9'/o 
compared with 4.1%; x2 = 20.61, df= 1, p<0.001; x2 result not 
shown in table). The variables of many lifetime manic episodes, 
family history of affective disorder, and presence of complicating 
somatic disorder at baseline did not increase the risk of attempted 
suicide in bivariate analysis. These variables were thus not 
included in multiple regression models. All other explanatory 
variables showed significant differences for men, women, or both 
genders in the bivariate analyses. 

In the multiple regression analysis, women had higher adjusted 
odds for attempted suicide than men during follow-up (odds 
ratio = 1.40, 95% CI = 1.09-1.81) (data not shown in table). 
Previous suicide attempts at baseline (men: odds ratio = 3.93, 95% 
CI = 2.48-6.24; women: odds ratio = 4.24, 95% CI = 3.06-5.88), 
affective episodes during the year before baseline (men: odds 
ratio = 3.63, 95% CI= 1.76-7.51; women: odds ratio = 2.81, 95% 
CI = 1.78-4.44), many lifetime depressive episodes (men: odds 
ratio = 2.06, 95% CI = 1.08-3.92; women: odds ratio= 1.93, 95% 
CI = 1.27-2.94), and psychiatric inpatient care during the year 
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Figure 1. Odds ratios for attempted suicide during follow-up among 2408 male bipolar patients. Adjusted odds ratios with 95% 
confidence interval for fatal or non-fatal attempted suicide during follow-up among 2408 male bipolar patients recorded in the BipolaR 2004-201 1 
and followed-up annually 2005-2012. 
doi:1 0.1 371/journal.pone.0094097.g001 



before baseline (men: odds ratio = 3.57, 95% CI = 1.59-8.01; 
women: odds ratio = 2.68, 95% CI = 1.60-4.50) all predicted 



suicide attempt during follow-up (Table 1 and Table 2; 
and Figure 2). 



Figure 



The odds were significantly increased only among women for 
many lifetime mixed episodes (odds ratio = 1.40, 95% CI= 1.02- 
1 .90) and early onset of psychiatric problems (odds ratio = 1 .50, 
95% CI= 1.01-2.23). The complicating social factors variable was 
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Figure 2. Odds ratios for attempted suicide during follow-up among 3678 female bipolar patients. Adjusted odds ratios with 95% 
confidence interval for fatal or non-fatal attempted suicide during follow-up among 3678 female bipolar patients recorded in the BipolaR 2004-201 1 
and followed-up annually 2005-2012. 
doi:1 0.1 371/Journal.pone.0094097.g002 
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a predictor in the multiple analysis (men: odds ratio = 1.67, 95% 
CI = 1.08-2.59; women: odds ratio = 1.55, 95% CI = 1.17-2.04), 
as was comorbid eating disorder (men: odds ratio = 5.09, 95% 

CI= 1.07-24.33; women: odds ratio = 1.85, 95% CI = 1.1 1-3.09). 
Comorbid substance use disorder was a predictor in men (odds 
ratio = 1.95, 95% CI = 1.1 1—3.44), while comorbid personality 
disorder predicted suicide attempt in women (odds ratio = 2.29, 
95% CI = 1.42-3.69). Analyses of subcategories of complicating 
social factors showed further differences between men and women. 
The odds for economy-related social problems were significandy 
increased in both genders (men: odds ratio = 2.09, 95% CI = 1.18— 
3.69; women: odds ratio = 1.58, 95% CI= 1.08-2.32), but social 
problems related to the primary group predicted attempted suicide 
in women only (odds ratio = 1.60, 95% CI= 1.15-2.24), (data not 
shown in table). 

Non-significantly increased odds ratios were found for a number 
of variables, for instance, anxiety disorder (both genders), 
nonorganic psychosis (women), early onset of psychiatric problems 
(men), and violent behaviour (men). Bipolar disorder type 1 and 
schizoaffective disorder of bipolar type had non-significantiy lower 
proportions of attempted suicide during follow-up than the other 
subtypes. 

Discussion 

The proportion of attempted suicide in the cohort was high 
during follow-up; the strongest predictors in the multiple 
regression were affective episodes during the year before baseline, 
previous suicide attempts, and psychiatric inpatient care during 
the year before baseline. Those who had had many lifetime 
depressive episodes were more likely to attempt suicide than those 
who had not; there was no such difference between those with and 
without many lifetime manic episodes. The multiple regression 
analysis also identified other predictors, which were of less 
magnitude and differed between the genders. Many lifetime 
mixed episodes, early onset of psychiatric problems, and person- 
ality disorder were predictors in women, whereas comorbid 
substance use disorder was a predictor in men. Further, social 
problems related to the primary group were a predictor of 
attempted suicide in women. Contrary to our hypotheses, family 
history of affective disorder, complicating somatic factors, and 
violent behaviour did not predict suicide attempt during follow-up. 

Before discussing the results further, some strengths and 
limitations of the study should be mentioned. The present study 
was based on highly valid patient data from a Swedish clinical 
register for bipolar disorder. Bipolar patients with varying degrees 
of severity of illness were included. This serves to avoid the bias 
inherent in samples of inpatients, where a larger proportion are 
severely iU and probably a substantial proportion were admitted 
due to high suicide risk. Also, the large sample size was adequate 
for adjusted comparisons relevant to our hypotheses, for stratifying 
the results by gender and, importantly, for including several risk 
factors in the same model. We assume, therefore, that the 
calculated estimates in the study are reliable. Nevertheless, an even 
larger sample size would be needed to discern whether some of our 
non-significant results were due to insufficient power. Also, since 
the follow-up time was relatively short (mean = 2.4 years), it was 
not feasible to study completed suicide, due to the rarity of that 
phenomenon. Parti{ ipation in the BipolaR is voluntary for the 
patients and it is so far unknown whether some specific categories 
of bipolar patients are more likely to participate. Therefore, the 
possibility of some inclusion bias cannot be ruled out. Further, 
some potentially important information was lacking in our data, 
for instance, on the severity of symptoms at baseline, increasing 



severity of episodes, or family history of suicidal behaviour, the 
latter two of which are known important factors [6,23,24]. Finally, 
we did not have data on details of each suicide attempt, for 
instance the exact date or the method used. 

As many others have found, a previous suicide attempt is a 
strong (possibly the strongest) risk factor for suicidal behaviour [2- 
4,25], not least in bipolar patients [6,12,17,18,26]. In this study, 
however, recent affective episodes during the year before baseline 
was an almost equally strong predictor. Also, supporting the 
findings from other studies [6,17,26-28], the odds for attempted 
suicide were higher in those with many depressed or mixed 
episodes but not in those with many manic episodes. These results 
point to the fundamental importance of observing signs of 
depressive symptomatology and supplying adequate treatment, 
in the follow-up of bipolar patients. Evidence-based treatment 
together with stable access to care in specific programs for bipolar 
patients has been shown to yield low rates of completed suicide 
[29]. 

Relational and economic stressors have previously been 
identified as risk factors for suicidal behaviour in those with 
bipolar disorder [17,18], as have comorbid substance abuse [6,17], 
eating disorder [6] and anxiety disorder [6] . Personality disorder is 
generally a known risk factor for suicidal behaviour [2-4]. In the 
present study of bipolar patients, however, some of the social 
factors and comorbid psychiatric conditions predicted suicide 
attempt only in women or only in men. This distinct difference 
between the risk patterns of men and women is, to our knowledge, 
a novel finding. Comorbid substance use disorder doubled the risk 
of subsequent suicidal behaviour in men with bipolar affective 
disorder. Substance use disorder as a primary disorder is in itself a 
risk factor for suicide [2,30], also in subjects who have attempted 
suicide [12]. Substance use as a comorbid disorder is certainly a 
sign of risk, as comorbidity per se is a risk factor for suicide [2] . The 
diagnosis of substance use should thus warrant attention in the 
treatment of male patients with bipolar disorder. 

In accordance with two reviews [6,31] the differences in risk of 
suicidal behaviour between subtypes of bipolar disorder were not 
significant in the present study. In contrast to these findings, 
however, other reviews found a higher risk of suicidal behaviour 
for bipolar disorder type 2 [16-18]. It should be noted that 
attempted suicide was the only outcome variable in our study; the 
difference between bipolar disorder type 1 and type 2 may prove 
larger for completed suicide in future follow-ups of the same 
cohort. The specific features of recent episodes may be more 
important than bipolar subtype for the risk of suicidal behaviour. 
For instance, the intensity of depressive episodes, the severity of 
episodes [6], or depression with atypical features [32] could be 
more relevant. The results of the present study point to the 
importance of severity of disorder, indicated by early onset 
(significant in women only) and need of psychiatric inpatient care. 

In line with results from one review [17] but in contrast to 
another [6], women had significandy higher odds for attempted 
suicide in the adjusted analyses. Taken together, results from our 
study and the two cited reviews seem inconclusive as to whether 
bipolar disorder increases the risk of attempted and completed 
suicide to a substantially different degree in men and women. 

Conclusions 

Results from this large cohort study of bipolar patients show that 
previous suicidal behaviour and recent affective episodes may be 
the strongest predictors of suicidal behaviour in bipolar patients. 
Several previous depressive and mixed episodes could also be 
important predictors. Other factors should also be taken into 
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account in suicide risk assessment and prevention, like comorbid 
substance use in men, or general severity of disorder. It is possible 
that risk factor patterns differ between men and women; more 
studies comparing male and female bipolar patients in this regard 
are needed. The principal chnical implication of the present study 
should be to pay attention to the risk of suicidal behaviour in 
bipolar patients with depressive features and more severe or 
unstable forms of the disorder. 
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